Greater than 90% of described global momphid diversity is currently contained in the 84 nominate genus Mompha Hübner (including Zapyrastra Meyrick, here nested within Mompha), 85 whose larvae exploit a diverse array of hostplant resources. Mompha larvae mine, gall, and bore 86 into six different plant tissues: flowers, fruits, leaves, shoot tips, stems, and roots. So far as is 87 known, nearly all are monophagous or oligophagous hostplant specialists on one of seven dicot 88 families: Onagraceae, Lythraceae, Rubiaceae, Polygonaceae, Cistaceae, Melastomataceae, and In this study, we combine phylogenetic reconstruction and detailed hostplant-resource 94 data (host taxonomy, plant tissue type, and larval feeding mode) to examine how shifts in 95 hostplant resource axes contributed to the diversification of a species-rich insect group. We 
Materials and methods

106
Sample collection 107 A total of 842 Mompha samples were included in the analyses. Of these, 131 were 108 collected from 87 hostplant populations in the western and southwestern USA (Fig 1B) Table) . These loci have been used to reconstruct species-level 135 relationships in other lepidopteran genera [41] [42] [43] [44] . PCR was performed in 10 μL volumes (S1 136 appendix). Thermocycler programs were optimized for each primer pair (S1 Appendix). PCR 137 product was verified with a 1% agarose gel stained with SYBR® Safe DNA gel stain (Life   7   138 Technologies, Grand Island, NY, USA) and stored at 4°C. For failed reactions, PCR was 139 reattempted with internal primers generated for DDC, CAD, and GADPH (S2 Table) . Successful 140 amplicons were purified using Exonuclease I and Shrimp Alkaline Phosphatase (Affymetrix) (S1 141 Appendix). Purified PCR product was sequenced in the forward direction using a modified 10 μL 142 BigDye® Terminator v3.1 (ThermoFisher) cycle sequencing reaction (S1 Appendix) with 143 standard thermocycler conditions (S1 Appendix). Sequenced product was purified with an
144
EtOH/EDTA cleanup (S1 Appendix) and visualized on an ABI 3730 High-Throughput
145
Sequencer.
146
Two datasets were generated for phylogenetic reconstruction: (1) GenBank (S1 Table) .
164
Phylogenies were reconstructed with Maximum Likelihood (ML), Bayesian inference, 165 and Coalescent methods using the CIPRES research computing resource [49] . Best trees. Three implementations were run: single rate PTP, Bayesian PTP, and Multi-Rate PTP [65] .
197
Trees were trimmed to reflect delimited taxa. 
Results
218
Phylogenetic trees
219
The six-gene dataset consisted of a combined maximum of 2793 bp for 178 ingroup species-level taxa (Fig 2) . Seventeen species-level taxa were recognized as undescribed: of these, 231 ten were collected in Central America and seven from the southwestern USA. Rubiaceae-leafmining clade, and a heterogeneous clade that feeds on multiple hostplant families.
239
The combined COI dataset contained a maximum of 558 bp for 842 Mompha individuals.
240
ML and Bayesian phylogenies had highly similar, but non-congruent topologies 241 (10.5061/dryad.3n1g4td). The BEAST phylogeny was selected to represent the COI dataset 242 because it is ultrametric and most similar to the reconstructed phylogeny of the six-gene dataset.
243
As there were incongruences between the two datasets, we referred to the greater clade support 244 in the six-gene dataset to resolve conflicts in topology. Molecular delimitation for the COI 245 dataset recovered a range of 79-127 Mompha species-level taxa (S5 Table) Mompha species-level taxa in the COI dataset. Of these, we find that possibly 56 represent 250 undescribed taxa, most of which are endemic to northern latitudes, especially to southwestern 251 USA (Fig 3) . 
Character mapping
270
Ancestral trait reconstruction identified Onagraceae as the ancestral hostplant family (Fig   271   4 ). Shifts from Onagraceae to unknown were most common (S6 Table) Ancestral trait reconstruction identified leafmining as the ancestral utilized hostplant 288 resource axis (Fig 5) . Additional analyses that separate feeding mode and plant tissue type find 289 that mining was the ancestral feeding mode and that leaves were the ancestral feeding tissue type 290 (S1 and S2 Figs). The phylogeny identified 11 independent shifts from mining to new feeding 291 modes. The most common shifts were from boring to unknown, mining to unknown, mining to 292 boring, and from mining to galling (S7 Table) . The COI phylogeny shows that Mompha shifted 293 to new hostplant tissue in 17 instances. Shifts from leaf to unknown, from flower to unknown,
294
and from leaf to stem + leaf were most prevalent (S8 Table) . The Onagraceae-boring clade and 295 the Melastomataceae-galling clade had the highest observed rates of switching between hostplant 296 tissue types (Fig 3) . Mompha able to consume multiple hostplant species, sections, or sometimes genera (see feeding 313 records, S1 Table) . happening "in-house," i.e., within the Onagraceae, through simple host, tissue, and feeding mode 370 switching, fueled by the continuing radiation of their Onagraceae hosts.
Host-mediated taxonomic diversification
371
Although we highlight the importance of shifts to new hostplant resource axes, we 372 recognize that other evolutionary forces are also likely to have generated Mompha diversity.
373
Both allochrony, and more prominently allopatry, without shifts in hostplant resources, herbivores, will lag behind the diversification of their hosts [86] . Nearctic lineages [90, 91] . In Mompha, we found that several Holarctic species complexes (e.g. into North American and European taxa. As was recently done with noctuid moths [92] Onagraceae in other areas globally, as our focus was on those in the western USA. Finally, 
